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Proceedings of a COADS Workshop
Boulder, Colorado
January 22-24, 1986

Abstract

The proceedings of a workshop held January 22-24, 1986, in
Boulder, Colorado, are presented. The workshop was or-
ganized to discuss the Comprehensive Ocean-Atmosphere Data
Set (COADS), the most complete set of global surface-marine
data available for the period 1854-1979. A compilation of
scientific papers and technical material presented or con-
tributed to the workshop is provided, together with reports
from its Scientific and Technical Working Groups, and a list
of participants. Scientific papers are grouped according to
Data evaluation, and Analysis and applications.

Introduction

During January 22-24, 1986, the Climate Research Program of
NOAA/ERL (National Oceanic and Atmospheric Administration/En-
vironmental Research Laboratories) hosted a workshop in Boulder,
Colorado. The workshop was held at the suggestion of the Equa-
torial Pacific Ocean Climate Studies (EPOCS) Advisory Committee,
to stimulate use of the recently completed Comprehensive Ocean-
Atmosphere Data Set (COADS) and to discuss needs for future
updates and modifications of these data. Other goals of the
workshop were to: 1) acquaint users with data processing pro-
cedures; 2) discuss work done to date on COADS data evaluation;
and 3) present the results of scientific research based on COADS
in order to get a feel for the number of applications already in
progress, as well as to share the results of such work.

COADS is the most complete set of global surface-marine data
now available for the period 1854-1979. 1Individual ship observa-
tions are available from the National Center for Atmospheric
Research (NCAR) or NOAA's National Climatic Data Center (NCDC),
and monthly summaries for 2° latitude x 2° longitude boxes and
other products are available from NCAR. Parts 1 and 2 (COADS
Overview and Marine Data Processing Overview) give further
background on COADS, including an update to extend the period of
record through 1985 planned for completion by 1987.




Invitations were extended to many scientists and organiza-
tions, both in the United States and abroad, and the list of
participants is given by Appendix A. Participants were en-
couraged to each give a brief presentation, and Part 3 is a
compilation of scientific papers that accompanied the talks or
were contributed to the workshop. These papers are organized
under the topic of Data evaluation or Analysis and applications.

After the plenary sessions of the workshop, the participants
divided into a Scientific and a Technical Working Group. Reports
from these two working groups are given in Part 4, and a summary

of the major workshop recommendations and findings follows this
introduction.



Workshop Summary

H. Diaz
NOAA/Environmental Research Laboratories
Boulder, CO 80303

The following are the principal recommendations and findings of
the workshop.

1. The number of marine observations (of sea surface tempera-
ture, air temperature, surface wind and a few other basic
variables) taken by the principal fishing fleets (Japan,
Korea, Taiwan, U.S.) may exceed by a factor of five or more
the number of observations taken by the merchant fleets
(though the latter take more complete observations according
to WMO practices). Greater efforts should be made to obtain
access to these observations.

Some contact has been made individually (e.g., Jim Sadler at
Hawaii) and through certain institutions (e.g., Forrest Miller,
Inter-American Tropical Tuna Commission) to obtain these data,
but they have met with minimal success. NOAA representatives
will look into the available alternatives. A possible alterna-
tive is dlstrlbutlon of monthly summaries (and number of
observations) for 2° boxes, which may be more acceptable to the
fishing community than making available individual observations.

2. Some data are going to countries such as the USSR and India,
which despite WMO agreements for international exchange, are
not being sent to the U.S.

All data collected by the world's merchant fleets regardless of
nationality or where the observations are taken should be sent
to all the appropriate national archives. The National Climatic
Data Center has information regarding receipts of data by respon-
sible country. This problem has been brought to the attention of
U.S. representatives to the World Meteorological Organization.
Some steps are being taken through the WMO as well as in bila-
teral negotiations. However, this problem is likely to take some
time to be resolved.

3. Studies are needed of the environmental buoy data so that it
can be properly integrated into COADS.

Probably more data come from these fixed buoys than from the U.S.
merchant marine. Since hourly buoy observatlons could negate the
influence of passing ships on statistics for 29 latitude x 2°
longitude boxes, the workshop recommends that only 3-hourly buoy
data be included in future COADS monthly summaries. Quality
problems with individual buoys could lead to serious contamina-
tion of summaries. It appears from the work of Wilkerson, Earle
and Quayle that winds may be the most affected, but further
investigation is needed. A proposal to TOGA may be appropriate.

. -3



4. Long-term stations are needed for calibration of ship data.

Historical series for sea surface temperature and other elements
observed by island or shore stations would be valuable for cali-
bration of ship records, as would observations from surface-level
bathythermographs and buoys along ship lanes.

5. COADS should be formally updated every 5 years, with
interim products available yearly.

A Memorandum of Agreement has been signed between the
Environmental Research Laboratories and the National Climatic
Data Center to update COADS in 5-year increments. Additionally,
interim marine data products are planned on an annual basis in
support of EPOCS.

6. There are two major data gaps in the COADS record for the
Twentieth Century: World Wars I and II encompassing the
years 1913-1919 and 1939-1946. Approximately 17-18 million
ship reports are available for inclusion in COADS.

The workshop recommends that these data be digitized and added to
the archive as soon as feasible. This could possibly be accom-
plished through the U.S./India Bilateral or through other means.
The approximately 932K unpunched forms comprising this data set
(each form contains approximately 18-20 reports) must first be
microfilmed as they are unique and deteriorating. Cost: $120K-
140K. Unless the keypunching could be covered under a bilateral
agreement with minimal costs to NOAA, costs could exceed $2
million.

7. A new Cray X-MP computer is slated for installation at NCAR
around September 1986. During an acceptance period after
installation, "free" time may be available for COADS
processing.

Perhaps the current 1980s updating can be carried out during
acceptance. Reprocessing of the 1970-79 period to include OSV
upgrade data, GATE Project data, FGGE drifting buoy data, and
Russian or Indian international exchange data may also be
necessary. '

In addition, the workshop endorsed the assessing of inhomogeneities
in the data record. For example, some large trends in the air-

sea temperature difference over time spans of 10-20 years suggest
changes in observing practices or other non-climatic bias as the
source. Wind speeds appear to be quite sensitive to spatial as
well as temporal coverage and statistical tests need to be

carried out to assess these effects.
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Available COADS Data

Roy L. Jenne
National Center for Atmospheric Research
Boulder, CO 80307

Scott D. Woodruff
NOAA/Environmental Research Laboratories
Boulder, CO 80303

l. Introduction

For several years starting in 1982, NCAR, ERL, CIRES (Cooper-
ative Institute for Research in Environmental Sciences), and
NOAA's National Climatic Data Center (NCDC) have worked together
on a cooperative project to clean up several existing large files
of world ship data and to merge files into a consolidated data
set with duplicates eliminated. Release 1 of this Comprehensive
Ocean-Atmosphere Data Set (COADS) covers 1854-1979 (Fletcher et
al., 1983; Woodruff, 1985; Slutz et al., 1985). Release 2,
updating COADS through 1985, is planned for availability by 1987
(Woodruff and Lubker, 1986).

The major component files were the "Atlas" data set from NCDC
that was used in the construction of marine atlases (e.g., U.S.
Navy, 1977) and the Historical Sea Surface Temperature (HSST)
Data Project files for about 1861-1960 that were prepared under
the auspices of the International Decade of Ocean Exploration
(IDOE) and involving several countries (especially Federal Repub-
lic of Germany, Netherlands, and the United States). In addi-
tion, all available ship reports from 1961-79 exchanged under WMO
Resolution 35 were included. About 9 other smaller files were
also merged in. This included buoys and sea surface temperature
from XBT reports.

About 100 million ship reports were processed, resulting in 72
million after duplicate elimination. There were 53.19 million
reports output for 1854-1969 and 18.68 million for 1970-79.
Monthly summarles of acceptable observations within each 2° lati-
tude x 2° longitude box give 14 statistics for each of 19
observed and derived variables. The processing steps to clean-up
the data, run sort/merges, and calculate statistics took many
hours on the CRAY computers at NCAR. Additional time was spent
on NOAA computers.

The volume of data is often rather high for the whole world
ocean, but many products are organized by 10° boxes so that part
of an ocean basin can be studied without volume problems. Figures
1 and 2 are illustrations of data coverage in time and space.
There are additional products such as decade-month summaries and
report inventories; for more information, the reader should refer
to the overall COADS text (Slutz et al., 1985). Fortran 77 soft-
ware is available to read all of the packed binary products
(Woodruff et al., 1986).
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Figure 1. Global percentage of possible (sea or coastal) year-month-2 degree
boxes per year containing at least the indicated number of observations of
sea surface temperature, subject to trimming (solid curves). The dashed
curve is for the equivalent area covered by 2 degree boxes containing

at least 1 observation. Horizontal lines represent an approXimate
upper-limit on the number of boxes (solid) or area (dashed); they are
positioned at 100% minus the percentage of boxes or area poleward of 60
degrees N or S. Letters are ordinates of the 126-year-average percentage
of 2 degree boxes containing at least 1 observation of variables: § =

sea surface temperature, A = air temperature, W = wind, P = sea

level pressure, C = total cloudiness, ) = specific humidity.
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'Figure 2. Indian Ocean region log base 10 of reports (LMR) in 10 degree
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The basic data products are described in the following.

2. Basic ship synoptic reports

Product 19.

Product 1.

Product 10.

All 72 million reports (including buoys and
surface level XBTs) in TD-1129 character format,
148 characters each report. This product is
located at NCDC, Asheville. The volume is about
84.6 Gbit* for the world, 1854-1979.

Basic binary data set of Long Marine Reports (LMR)
at NCAR

This set has all of the basic data, and data check
information. It retains the original form of
observations that were modified during processing.
For example, a temperature with erroneous
alphabetic characters would have been set to
missing, but the original information was kept in
an attachment. Essentially identical duplicate
reports were eliminated, but this data set retains
some near duplicates not kept in product 19. It
also has a little more report status information.
This product was nearly completed through 1979 by
about June 1983. The volume is about 39.5 Gbit.**

Abbreviated binary data set of Compressed Marine
Reports (CMR) at NCAR

This has nearly all of the basic data in
observations, but little of the status or QC
information. The information dropped includes
wave, swell, ship call sign, source ID, and QC
flags. Trimming flags are included from the
statistics program signifying whether data were
outside of 2.8 or 3.5 ("trimmed" from statistics)
estimated standard deviations about the smoothed
median applicable to their 2° box, month, and 56-,
40-, or 30-year period (1854-1909, 1910-1949, or
1950-1979). Each report is 192 bits long. Total
volume is 13.7 Gbit.

*Number of tapes:_  Most of the data are stored on 6250-cpi tapes
which can hold 102 bits (1 Gigabit) each. A 1600-cpi tape holds
about 0.3 Gbit and an 800-cpi tape about half that.

**Note: We probably will prepare a 24 Gbit version of pro-

duct 1 that has ship ID, and most information but not all flags
and supplementary data. This may later be sorted into synoptic
order (all the world together for one data time), but we will do
this large task only if several people need it.

-10-



3. Trimmed monthly summaries (MST)

Monthly summaries for each year were calculated contalnlng 19
variables, 14 statistics each. Any year-month-2° box having one
or more acceptable observations caused the entire batch of
statistics to be produced. To make related elements easier to
access, we have separated these trimmed monthly summaries into 5
group files with 4 variables and a reduced set of statistics for
each (given in sec. 5).

Caution: These are basic statlstics derived from all acceptable
observations within a year-month-2° box. Wild observations were
"trimmed", but statistics for adjacent boxes for the same month
may still be quite different due to different numbers of samples,
times of samples, and some data errors. Thus, the raw statistics
will need to be further analyzed and smoothed in space and time
for many uses. We will also offer and potentially work on some
of these analysed products to help make them available.

Product 15. Basic trimmed statistics (in synoptic sort: all
the world at one data time is together). In the
whole 1854 -1979 period there were 4,470,346 year-
month-2° boxes with data, 3,712 bits each. Thus,
the volume is 16.6 Gbit.

Product 16. This is the same as groduct 15 except that it is
sorted by 10° box, 2° box, year, month. This sort
is useful for studies that concentrate on a small
area.

4. Untrimmed monthly summaries (MSU)

These data do not have as many variables as the trimmed set.
(Variables such as surface stress components are not included.)
Very wild values were excluded from use, but questionable data
were included that were excluded from the statistics in products
15 and 16. Most users will want the trimmed data.

5. Group files

The seven group files are relatively compact alternatives to the
full monthly summary trimmed (product 15) or untrimmed format,
intended for studies using only eight primary statistics (as
given in the following). The trimmed group files are the most
commonly used version of year-month summaries. Statistics for
each of four related variables are grouped together in each file,
sorted into synoptic order (all the world at one data time is
together). Thus five files are needed to represent all 19
trimmed variables and two files are needed to represent all eight
untrimmed variables.

-11-



The statistics were chosen to bring together information which
can be used to analyze the variability of the data and
inhomogeneities of their distribution in time and space. The
following statistics are available for each variable in a trimmed
group:

3/6 sextile (median)

mean

number of observations

standard deviation estimate

mean day-of-month of observations
fraction of observations in daylight
mean longitude of observations

mean latitude of observations

The volume of each group of 4 variables is 1.72 Gbit, on 2 tapes,
6250-cpi. NCAR will develop selection routines so that statis-
tics for a given latitude-longitude region can be selected from
the whole set. Sort is by year, month, 2° box. The first tape of
each trimmed group has statistics through 1945. The second has
1946 through 1979.

Product 18. Monthly Summary Trimmed Groups (MSTG). To distin-
guish the trimmed groups from the two untrimmed
groups which were created first, they are numbered
3-7. The following shows how the variables are
grouped together.

Group 3 variables:

sea surface temperature
air temperature
specific humidity
relative humidity

O P 0

Group 4 variables:

scalar wind

vector wind eastward component
vector wind northward component
sea level pressure

wdc=

Group 5 variables:

c total cloudiness

R relative humidity

X WU

Y WV (X-Y are wind stress parameters)

-12-



Group 6 variables:

D S - A = sea—-air temperature
difference

E (S - A)W = sea-air temperature
difference x wind magnitude

F Q. - Q = (saturation Q at §) - Q

G Fﬁ = (Qg = QW (evaporation

parameter)

Group 7 variables:

UA

VA

uQ

VQ (I-L are sensible and latent
heat transport parameters)

BHRAaH

-13-
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Distribution of COADS 1854-1979

Scott D. Woodruff
NOAA/Environmental Research Laboratories
Boulder, CO 80303

. Dennis H. Joseph
National Center for Atmospheric Research
Boulder, CO 80307

Ralph J. Slutz
Cooperative Institute for Research in Environmental Sciences
Boulder, CO 80309

1l. Introduction

Thirteen COADS data products (Slutz et al., 1985; Jenne and
Woodruff, 1986) are available for distribution from NCAR in
packed binary formats, or individual ship reports are available
from NCDC in an ASCII-character format (TD-1129). This paper
describes some of the distribution of packed binary COADS pro-
ducts that has been accomplished by NCAR. Distribution by
CIRES/ERL to the Peoples' Republic of China and to Japan are also
described, which involved a new packed binary format for possible
future distribution of monthly summary data.

2. Usage of Packed Binary Data

The computational efficiency and volume reductions that can
be achieved by using packed binary instead of traditional
character-based formats are discussed by Jenne and Joseph (1974).
COADS packed binary data products were carefully designed to
maximize these advantages across a wide range of computers. The
packing technique takes floating-point data coded as positive
integers, and packs the resultant binary bit-strings into bytes
of the smallest convenient length. Reconstruction of floating-
point data requires that the byte length and two other charac-
teristics of each field, the base and units*, be externally
specified. Once a given field has been extracted into a coded
value, the floating point true value can be reconstructed as
follows:

true value = (coded + base) x units

*"Units" gives the smallest increment of the data that has been
encoded. Thus a change of one unit in the integer coded value
represents a change in true value of one of the units given.

-15~



To simplify the usage of packed binary data, COADS includes
a machine-transportable Fortran 77 program for each product,
which is designed to reconstruct floating point data. These
programs, plus auxiliary software, are available from NCAR on a
"software tape" (Table 1). Changes may be required to install
the software on different computer systems (given certain minimum
machine requirements), but those modifications are few and well
defined (discussed in supp. H of Slutz et al., 1985). Among the
requirements are the two low-level and generally machine-
dependent capabilities of 1) transferring a binary block into
memory and 2) then extracting into INTEGER variables the bit
strings whose lengths are specified. The Fortran 77 programs
assume that subroutines GBYTES or GBYTE are available as the
second of these capabilities. NCAR has versions of these
(Joseph, 1985) for the following computers:

Cray 1 (COS)

CDC (6600, 7600)
IBM (360/370, 43xXx)
DEC (VAX, 1170)
UNIVAC (1100)

Because of the complexity of packed binary formats, with
some simplicity sacrificed in order to achieve machine
efficiency, it is essential that a verification file, preferable
machine readable, be provided with the data at distribution time
in order to verify proper program implementation. Thus a com-
pleted COADS data set ideally will consist of three files: 1)
program, 2) verification file, and 3) data. There would seem to
be no obstacle to positioning all three on one magnetic tape,
provided the binary file (data) follows the two ASCII files
(program and verification file). That way if it is inconvenient
to switch from coded to binary mode mid-tape, it should be possi-
ble to treat the two ASCII files as binary, or conversely
disregard the binary file when reading the characters.

Another useful assurance of integrity in COADS packed binary
files is the checksum stored in each record. Generally, this is
the sum of all the (other) positive coded integers in a record
before translation back to floating point true values, modulo 2@
- 1, where n is the byte size. In the group files the group
number (3-7 for the trimmed groups) must be entered into the sum
prior to the modulo. Users are strongly encouraged to have their
program recompute the checksum and compare the result with
the stored checksum. Any discrepancy indicates that an error has
occurred in storage or transmission of the data, or more likely
that there is a software error.

3. Distribution by NCAR
Table 2 lists COADS distribution performed by NCAR as of

January, 1986; Table 3 is a summary of requested data products
(see Slutz et al., 1985, for an explanation of products).
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Table 1.

User Software Tape. The 21 files reside on
one 6250-cpi, unlabeled, 9-track, ASCII tape. Records

are length 130 blocked 27.

File Level Description

BOXLIB 01J tools for working with 2, 4, and 10 degree boxes, or MSQ’s
Q19 01G read and print MSU.2

Q112 01D read and print CMR.4

QI21 01D read and print MSUG.1 group 1
Q122 01D read and print MSUG.1 group 2
QI24 01C read and print DSU.2

QL14 01C read and print MST.3

QL16 01C read and print TRP.1

QL21 01C read and print CMR.S

QL28 01C read and print MSTG.1 group 3
QL29 01C read and print MSTG.1 group 4
QL30 01C read and print MSTG.1 group §
QL31 01C read and print MSTG.1 group 6
QL32 01C read and print MSTG.1 group 7
RDINV .01B read and print INV.3

READER .01B read landlocked file LLN2F1
LLN2F1 4/85 landlocked file

QI27 O1A read and print LMR.S

QLS8 01C read and print DSUL.1

QL47 O1A read and print DST.3

GBYTES 5/85 NCAR’s GBYTES package with EOF’s converted to “/EOR”
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Table 2. COADS distribution by NCAR.

Date Data products* Sent to

01/13/86 3,6 CSIRO, Australia

01/15/86 3,4 Nicholson/O'brien, Florida State
University

11/18/85 3-7 Tubbs, Scripps

10/30/85 CMR ('70s sel) Bosart, State U. of N.Y.

10/25/85 CMR Hori, U. of Hawaii

09/20/85 3,4 Wu, Taiwan U.

09/27/85 3 Grotch, Lawrence Livermore

08/31/85 3 (tape 1), 4 Dickerson, Climate Analysis
Center

08/31/85 3, 4, 5 (tape 2) Hseih, U. of B. C.

08/16/85 3=7 ohio State U.

08/21/85 3, 4, CMR ('70s) Gryalva, Mexico (Solar
Environmental Sciences)

08/14/85 3, 4 Mohanty, India

07/31/85 3 Suppiah, U. of Tsukuba, Japan

07/29/85 3, 4 Flohn, Germany

08/08/85 3-7 (tape 2) Han, Oregon State U.

05/29/85 3, 5, 6, 7 Rhodes, NORDA

05/28/85 3, 4, 5 Jones, UK Met Service

04/23/85 3 Handler, U. of Illinois

04/19/85 4 Rhodes, NORDA

04/05/85 MST Cardone, Ocean Weather Inc.

03/21/85 3 Mu, NASA Goddard

03/14/85 3, 6, 7 Schroeder, U. of Hawaii

02/25/85 CMR (1978) O'brien, Florida State U.

01/28/85 3=-7 (tape 2) Ropelewski, Climatic Analysis
Center

01/27/85 3 Walsh, U. of Illinois

12/31/84 4, 5 Hori, U. of Hawaii

01/02/85 3-7 Oort, GFDL

11/16/84 5 O'brien, Florida State U.

11/09/84 3 (tape 2) Barnston, Climate Analysis
Center

11/09/84 4, 5 Schott, RSMAS, Miami

07/27/84 MST (box 279) Duchon, U. of Oklahoma

03/26/84 MsuU Storch, Germany

12/29/83 MSU ('60s & '70s) Krishnamurti, Florida State U.

*A number 3-7 indicates one of the trimmed group files (MSTG); in
some cases only one of the two tapes that make up a group file
was supplied. Other abbreviations: CMR (Compressed Marine
Reports), MST (Monthly Summaries Trimmed), MSU (Monthly Summaries
Untrimmed) .
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Table 3. Data request summary
(requests overlap, see Table 2).

Data Products Requests
MSTG (any group) 26
group 3 22
group 4 16
group 5 11
group 6 8
group 7 7
MST or MSU 4
CMR 4

TOTAL 33
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4. Distribution to the Peoples' Republic of China and to Japan

As part of a China/U.S. project administered jointly by TOGA
and PRC's National Bureau of Oceanography (NBO), in 1985 R. Slutz
delivered COADS data to the Marine Data Center of NBO and to the
Institute of Atmospheric Physics of the Academia Sinica. Both
individual observations in the form of Compressed Marine Reports
(CMR), and trimmed monthly summaries in a new PS (packed simple)
format (see sec. 5) were provided, together with Fortran 66
software to help read and analyse the data. At least one of the
Chinese machines could not read magnetic tapes at 6250-cpi, so 86
1600-cpi magnetic tapes were supplied to each organization, 172
tapes in all.

In addition to delivery of the tapes, a series of four 2-
hour lectures (including translation time) on- COADS was delivered
at both organizations, plus a large number of lectures on related
topics, and additional time was spent working with Chinese pro-
grammers on installation of the software used to read the COADS
data. A User's Guide for the PS format was also prepared in both
Chinese and English (Zhang and Slutz, 1985).

In accordance with reciprocal agreements made by J. O.
Fletcher, in 1985 the same COADS data were sent to T. Nitta of
the Japan Meteorological Agency (JMA). The trimmed group files
(MSTG) were sent in addition to the PS version of the monthly
summaries, and Fortran 77 software was provided to read each
product. By all indications, the Japanese had no difficulty in
using the COADS data and the software required only slight modi-
fications to make it work on JMA computers.

5. PSLIB

The new PS (packed simple) data format, accompanied by a
Fortran 66 or 77 version of the software library PSLIB, was
supplied to both China and Japan. This format is a useful alter-
native to the standard MST (Monthly Summaries Trimmed) or MSTG
(groups derived from the MST).

Like other COADS data formats and software, PS files and
PSLIB were designed with careful attention to machine portabil-
ity, but with several enhancements. Data in a PS file are sorted
by year-month (timesort). Each year-month contains a global map,
with land areas marked, whose 2° latitude bands are available as
separate logical records. This has advantages to applications
that perform sequential analyses on the globe, or major portions
of it, at each year-month separately. Each of the 19 MST vari-
ables x 14 statistics has been separated into its own PS file
(266 files total). Analyses that require many related statistics
and variables together might find the group files more useful, or
analyses that concentrate on a limited area (e.g., 10° or 2° box
through time will probably find the MST in "boxsort" (10° box, 2
box, year, month) advantageous instead.
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Marine Data Processing Procedures _
— at the National Climatic Data Center - -

Richard S. Cram

Surface marine data arrive at the National Climatic Data Center
(NCDC) from numerous sources: digitized data from over 40
countries are received through exchange agreements; the NOAA Data
Buoy Center (NDBC) provides monthly tapes of data from U. S.

buoys and from the Coastal Marine Automated Network (C-MAN):;
telecommunicated reports are received from the National
Meteorological Center (NMC) and the U. S. Navy; approximately 1800
ships in the U. S. Voluntary Observing Ship (VOS) program of the
National Weather Service (NWS) mail manuscripts which are
digitized at NCDC; and data from oil drilling platforms in the
Gulf of Mexico are provided by Louisiana State University
semi-annually. The data are received in several different
formats, converted to the standard NCDC format (1129), processed
through various steps and archived in an area-sorted magnetic tape
file.

l. DATA RECEIPT AND PROCESSING CYCLE

Figure 1 shows the date of data receipt and the steps used to
complete the monthly processing cycle. Processing of marine data
is completed approximately 3 months (80 days) after the data
month, e.g., January data are processed and archived by the 20th
of April.

Telecommunicated reports are received on 5 magnetic tapes each
month from NMC and generally arrive by the 20th of the month
following the data month. Buoy data are provided on 3 tapes about
45 days after the data month. Telecommunicated data from U.S.
Navy shipping are provided on one tape, called AUTODIN. The data
arrive near the end of the processing cycle and are generally
included in the following month's processing as delayed receipts.
Manuscript data from the NWS VOS program are received from a